WO 00/38954 



PCT/SE99/02460 



A method of fabricating an air-bag and an air-bag fabricated 
by the method 

THE PRESENT INVENTION relates to a method of fabricating an air-bag and 
more particularly relates to an air-bag which, when inflated, is intended to be 
located between the head or body of the driver or front-seat occupant of the motor 
vehicle and the adjacent window. Such an air-bag may be termed a side-curtain 
and may be adapted to be inflated in the event that a side impact or roll-over 

^situation should occur. A side-cuitain may extend adjacent -the head of the driver 
or front seat bccuparit of the motor vehicle, or may extend from the front of die 

: vehicle to the rear of the motor vehicle, along the side of the vehicle, thus providing 
protection, hot only for the driver or front seat occupant of the vehicle, but also for 
an occupant of the rear seat of the vehicle. 

A side-curtain has to be deployed extremely rapidly if it is to provide 
protection in the event that a side impact should occur and consequently the side- 
curtain is inflated by injecting a large quantity of gas into the side-curtain very 
rapidly. The inflation is consequently violent, and the fabric may stretch at certain 
points. 

In order to improve the gas-tightness of the fabric that makes an air-bag, 
it is conventional to provide the fabric with a coating of a sealant material such as a 
silicone rubber. In certain air-bags, such as air-bags intended to provide protection 
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It has been found that the silicone rubber applied to the exterior of the 
air-bag provides various disadvantages in that the silicone rubber is tacky and 
therefore exerts a high friction. Consequendy, during deployment of the air-bag, 
the air-bag may stick to the glass or the material forming the "B'-Post of the 
vehicle, thus leading to distortion of the air-bag during the inflation process; 
Should the air-bag contact the passenger or occupant of the vehicle during the 
inflatiofrprocess, the air-bag may impart an abrasion wound. 

The present invention seeKs to provide an air-bag in which the 
disadvantages of the exterior-coated air-bag as described above are obviated or 
reduced 

According to one aspect of this invention there is provided a method of 
fabricating an air-bag, the method comprising the steps of forming a bag from at 
least one layer of fabric, introducing a sealant into the bag and blowing the sealant 
into contact with the interior of the bag with a propellant gas so that the sealant 
material forms a sealant layer on the interior of the bag. 

In one embodiment the sealant is in the form of a^^^^m)of a synthetic 
polymer material carried on a mandrel, said blowing step consisting of injecting 
said propellant gas through the mandrel. 



Conveniently the/parison is coated with adhesive. 

hi an alternative embodiment the sealant is introduced into the bag in 
the form of an aerosol or a suspension of powder in the propellant gas. 

Preferably the sealant is formed of polyamide, polyester, 
polyvinylchloride or polyurethane silicone. 
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Conveniently the bag is heated as the sealant is blown into contact with 
the interior of the bag. : 

Advantageously the propellant gas is heated. 

— Preferably the sealant layer is a reinforcing layer. 

Conveniently the air-bag is a side-curtain air-bag. 



The invention also relates to an air-bag when fabricated by a method as 
described above. 

: According to another aspect of this invention there is provided an air- 
bag comprising a bag formed from a layer of fabric, the interior of the air-bag being 
provided With a secant layer. ^ ^ K- v; .-■.;> ; : 

Conveniently the sealant layer is a reinforcing layer. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be described, 
by way of example, with reference to the accompanying drawings in which: 

FIGURE 1 is a diagrammatic view of a simple embodiment of air-bag 
in accordance with the invention during the manufacturing process, and 

FIGURE 2 is a corresponding view of an alternative embodiment of the 

invention. 
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Referring now to Figure 1 of the accompanying drawings an air-bag 
1 which is in the form of a side-curtain, is formed from two super-imposed layers 
of fabric 2 inter-connected by a plurality of seams 3 which inter-connect selected 
areas of the upper and lower layers of fabric forming the air-bag 1. The seams 3 
define a gas flow duct 4 extending substantially parallel with the upper edge of the 
bag, and also define a plurality of substantially vertical parallel spaced cells 5, each 
of which communicate, by means of a communication region 6, with the gas flow 
duct 4. The air-bag 1 is also provided with a plurality of protruding lugs 7 which 
protrude from a position adjacent the gas flow duct 4 by means of which the air- 
bag may be mounted in position in a motor vehicle. 

The air-bag, as thus far described, is formed from an appropriate fabric 
which may, for example, be a conventional fabric woven from yarns or~fibres made 
from polyamide, polyester, polyvinylchloride or some other appropriate synthetic 
material, although it is envisaged that the fabric may be knitted or non-woven. The 
seams 3 may be formed by stitching together the super-imposed layers of fabric, 
although it is preferred that the seams are fabricated by weaving together threads 
from the upper layer of fabric together with threads from the lower layer of fabric 
in selected regions to form the seams, generally as described in WO 90/09295. 

Following the initial fabrication of the bag, a reinforcing sealant coating 
is applied to the interior of the bag. The reinforcing sealant coating is applied to 
the interior of the bag by forming, on an hollow air injecting mandrel 10 a parison 
of a plastics material 11, such as a polyamide, polyester or polyvinylchloride 
material, or polyurethane silicone with the parison being in a substantially plastic 
state. 



The exterior of the parison may be coated with adhesive. The mandrel, 
together with the parison, is inserted into the gas flow passage 4 of the bag. To 
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A method of fabricating an air-bag and an air-bag fabricated 
by the method 

THE PRESENT INVENTION relates to a method of fabricating an air-bag and 
more particularly relates to an air-bag which, when inflated, is intended to be 
located between the head or body of the driver or front-seat occupant of the motor 
vehicle and the adjacent window. Such an air-bag may be termed a side-curtain 
and may be adapted to be inflated in the event that a side impact or roll-over 
situation should occur. A side-curtain may extend adjacent the head of the driver 
or front seat occupant of the motor vehicle, or may extend from the front of the 
vehicle to the rear of the motor vehicle, along the side of the vehicle, thus providing 
protection, not only for the driver or front seat occupant of the vehicle, but also for 
an occupant of the rear seat of the vehicle. 

A side-curtain has to be deployed extremely rapidly if it is to provide 
protection in the event that a side impact should occur and consequently the side- 
curtain is inflated by injecting a large quantity of gas into the side-curtain very 
rapidly. The inflation is consequently violent, and the fabric may stretch at certain 
points. 

In order to improve the gas-tightness of the fabric that makes an air-bag, 
it is conventional to provide the fabric with a coating of a sealant material such as a 
silicone rubber. In certain air-bags, such as air-bags intended to provide protection 
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for the driver or front seat occupant of the vehicle in the event that a front impact 
should occur, the air-bag is initially fabricated with the coating on the exterior of 
the air-bag, and then the air-bag is turned inside-out before being installed in the 
motor vehicle so that the coating is then on the interior of the air-bags. In the event 
that the air-bag is inflated, the gas that is injected into the air-bag tends to urge the 
coating into firm contact with the yarns constituting the fabric from which the air- 
bag is made, ensuring that any small gap that might exist between the yams is 
sealed, consequently ensuring the integrity and gas-tightness of the air-bag. This is 
important, since in many instances an inert gas of low atomic weight is utilised to 
inflate the air-bag, and such a gas can easily pass through very small interstices 
between adjacent yarns. The coating also protects the fabric from the hot gas that 
maybe present in the air-bag when it is inflated. The strength of the fabric maybe 
reduced if the fabric is not protected from the hot gases. 

In the case of a side-curtain, however, the air-bag is of a complex form 
and can not readily be turned inside-out. Consequently, the coating has to be 
applied to the exterior of the air-bag. This means that the pressure of gas present 
within the air-bag when it is inflated tends to dislodge the coating from the exterior 
of the air-bag, rather than press the coating more firmly into the interstices of the 
fabric. Also, as the bag is inflated the fabric from which the bag is made may 
stretch, especially in areas where high stresses are applied to the bag, and this may 
cause the coating to become dislodged from the fabric. For these reasons the 
coating is often relatively heavy and may be applied at a rate of 130 grams per 
square metre. This not only increases the weight of the air-bag, but substantially 
increases the cost, since the silicone rubber material is expensive. Also the lack of 
an internal coating means that the fabric of the air-bag will not be protected from 
the hot gasses. 
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It has been found that the silicone rubber applied to the exterior of the 
air-bag provides various disadvantages in that the silicone rubber is tacky and 
therefore exerts a high friction. Consequently, during deployment of the air-bag, 
the air-bag may stick to the glass or the material forming the "B"-Post of the 
vehicle, thus leading to distortion of the air-bag during the inflation process. 
Should the air-bag contact the passenger or occupant of the vehicle during the 
inflation process, the air-bag may impart an abrasion wound. 

The present invention seeks to provide an air-bag in which the 
disadvantages of the exterior-coated air-bag as described above are obviated or 
reduced. 

According to one aspect of this invention there is provided a method of 
fabricating an air-bag, the method comprising the steps of forming a bag from at 
least one layer of fabric, introducing a sealant into the bag and blowing the sealant 
into contact with the interior of the bag with a propellant gas so that the sealant 
material forms a sealant layer on the interior of the bag. 

In one embodiment the sealant is in the form of a parison of a synthetic 
polymer material carried on a mandrel, said blowing step consisting of injecting 
said propellant gas through the mandrel. 

Conveniently the parison is coated with adhesive. 

hi an alternative embodiment the sealant is introduced into the bag in 
the form of an aerosol or a suspension of powder in the propellant gas. 

Preferably the sealant is formed of polyamide, polyester, 
polyvinylchloride or polyurethane silicone. 
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Conveniently the bag is heated as the sealant is blown into contact with 
the interior of the bag. 

Advantageously the propellant gas is heated. 



Preferably the sealant layer is a reinforcing layer. 
Conveniently the air-bag is a side-curtain air-bag. 



The invention also relates to an air-bag when fabricated by a method as 
described above. 

According to another aspect of this invention there is provided an air- 
bag comprising a bag formed from a layer of fabric, the interior of the air-bag being 
provided with a sealant layer. 

Conveniently the sealant layer is a reinforcing layer. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be described, 
by way of example, with reference to the accompanying drawings in which: 

FIGURE 1 is a diagrammatic view of a simple embodiment of air-bag 
in accordance with the invention during the manufacturing process, and 

FIGURE 2 is a corresponding view of an alternative embodiment of the 

invention. 
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Referring now to Figure 1 of the accompanying drawings an air-bag 
1 which is in the form of a side-curtain, is formed from two super-imposed layers 
of fabric 2 inter-connected by a plurality of seams 3 which inter-connect selected 
areas of the upper and lower layers of fabric forming the air-bag 1. The seams 3 
define a gas flow duct 4 extending substantially parallel with the upper edge of the 
bag, and also define a plurality of substantially vertical parallel spaced cells 5, each 
of which communicate, by means of a communication region 6, with the gas flow 
duct 4. The air-bag 1 is also provided with a plurality of protruding lugs 7 which 
protrude from a position adjacent the gas flow duct 4 by means of which the air- 
bag may be mounted in position in a motor vehicle. 

The air-bag, as thus far described, is formed from an appropriate fabric 
which may, for example, be a conventional fabric woven from yarns or fibres made 
from polyamide, polyester, polyvinylchloride or some other appropriate synthetic 
material, although it is envisaged that the fabric may be knitted or non-woven. The 
seams 3 may be formed by stitching together the super-imposed layers of fabric, 
although it is preferred that the seams are fabricated by weaving together threads 
from the upper layer of fabric together with threads from the lower layer of fabric 
in selected regions to form the seams, generally as described in WO 90/09295. 

Following the initial fabrication of the bag, a reinforcing sealant coating 
is applied to the interior of the bag. The reinforcing sealant coating is applied to 
the interior of the bag by forming, on an hollow air injecting mandrel 10 a parison 
of a plastics material 11, such as a polyamide, polyester or polyvinylchloride 
material, or polyurethane silicone with' the parison being in a substantially plastic 
state. 

The exterior of the parison may be coated with adhesive. The mandrel, 
together with the parison, is inserted into the gas flow passage 4 of the bag. To 
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facilitate insertion of the mandrel 10 and the parison 11, the gas flow passage 4 
may be gently inflated or may be held in an open position by appropriate 
mechanical means. For example, vacuum suction means may be applied to 
opposite sides of the exterior of the portion of the air-bag 1 that define the gas flow 
passage 4, thus separating the layers of fabric that form the gas flow passage 4 
facilitating the insertion of the mandrel and the parison into the gas flow passage. 

Once the mandrel and parison have been inserted into the gas flow 
passage, to occupy the position illustrated in Figure 1, air or other propellant gas is 
injected through the hollow mandrel in order to inflate the parison. An 
intermediate stage during inflation of the parison is indicated by the dotted line 12 . 
shown in Figure 1. The parison is seen to be inflating to fill not only the gas flow 
passage 4, but also the cells 5. Thus, the parison is blown into the interior of the 
air-bag. The parison expands until the parison contacts the whole of the area of the 
fabric 2 that defines the interior of the air-bag 1 . The parison is then adhered to the 
fabric, and forms a reinforcing sealant layer on the interior of the bag. The step of 
adhering of the parison of the fabric may be facilitated by the application of heat to 
the exterior of the bag, depending upon the nature of the polymer material utilised 
for the parison, and the nature of the adhesive, if an adhesive is provided. Also the 
gas injected through the mandrel to inflate the parison maybe heated. 

Referring now to Figure 2 of the accompanying drawings, an air-bag is 
shown which is the same as the basic air-bag shown in Figure 1 as described above 
when mentioning the reference numerals 1 to 7. 

Figure 2 illustrates a fine elongate mandrel 15 that has been introduced 
into the air-bag through the gas. flow duct 4. The mandrel 15 is provided with a 
plurality of apertures 16 at positions spaced along the length of the mandrel. A 
propellant gas, which may be warmed or pre-heated, is introduced into the 
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mandrel. Entrained with the propellant gas is a sealant material which, on leaving 
the mandrel, forms an aerosol or a powder suspension 17 with the propellant gas. 
The aerosol or powder suspension is therefore injected into the interior of the air- 
bag by the warm propellant gas. The interior of the air-bag inflates during this 
process, due to the continuous flow of the propellant gas. Whilst, as mentioned 
above, the propellant gas may be heated, equally the air-bag itself may be heated by 
performing the described procedure within a heat chamber or oven. 

The propellant gas initially flows out of the air-bag through the fabric 
material, which is porous, but the sealant material which forms the aerosol or 
powder suspension becomes entrapped by the fabric and thus this material covers 
the inner side of the air-bag. Due to the elevated temperature of the gas and/or the 
elevated temperature of the bag itself, the sealant material that has become trapped 
on the inner side of the air-bag forms a sealant layer with reinforcing properties. 

Thus a reinforcant sealant coating made of a material such as 
polyamide, polyester, polyvinylchloride or polyurethane silicone is established on 
the interior surface of the air-bag. 

It is envisaged that following the procedure described above, the 
material that initially formed the parison will constitute a reinforcant sealant 
coating which covers the whole of the interior of die air-bag. The air-bag itself, 
however, does not suffer from any additional stiffness and can thus be folded in a 
conventional manner. 

It is to be appreciated that the reinforcing sealant coating is provided on 
the interior of the air-bag, thus protecting the fabric to be utilised in the fabrication 
of the air-bag from the heat of any gas injected into the air-bag from the gas 
generator during inflation of the bag. The fabric 2 provides the bag with substantial 
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strength, and should there be any tendency for interstices to develop between the 
fibres of the fabric, the reinforcing and sealant film will be forced into those 
interstices, tending to seal the interstices. 

It is envisaged that it will be a practicable matter to fabricate bags with 
a reinforcing and sealant layer of a predetermined thickness. Because the air-bag is 
inflated during the process of manufacture, the integrity of the sealant film can be 
checked at that stage. 

It is envisaged that a prefeiTed embodiment of an air-bag, as described 
above, may be able to withstand an internal pressure of up to 10 bars and also high 
temperatures of up to 600°C, whilst the manufacturing costs will be acceptable. 

In the present specification "comprise" means "includes or consists of 
and "comprising" means "including or consisting of '. 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



